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1.0 INTRODUCTION
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The objective of the Waterfront South Access Project is to develop alternatives for access and circulation
to and within the Waterfront South area (Figure 1) with a primary objective of promoting economic
development. To facilitate the development of the Waterfront South area, the emphasis in this project is
to develop a street network, supported with appropriate municipal and transportation infrastructure
that will in turn foster private commercial investment.

The sequence of steps leading up to this final report included several key meetings (see Meeting Notes in
the Appendix), starting with an initial meeting with Burlington Community and Economic Development
Office (CEDO), the Department of Public Works (DPW), and other City planning and administrative staff
(12-9-2009). This meeting focused on the project goals and economic potential of the project area, which
informed the work described in the Task 2 Memo (2-23-10). The Task 2 Memo describes the existing
conditions mapping, base traffic model calibration, and the key parcels, including the VT Railway railyard,
which are expected to benefit from the enhanced access that a new network of streets might provide.

Subsequently, a meeting with the VT Railway was held (1-15-10) in which the extent and needs of their
operations were discussed. It should be noted that the alternatives presented are intended to avoid
impacts to their existing and future operations. However some changes are suggested, such as moving the
existing transload facility to the southern end of the parcel when the Havey parcel is redeveloped. The
reorganization of the railyard is shown in Figure 2, which was developed as part of the Champlain
Parkway SEIS (a full size copy is provided as an Appendix).

As a possible starting point for a new street network it was determined that access to Pine Street from
the railyard would be a great benefit since it would allow many of the truck trips that are generated to
and from the south to avoid the residential areas adjacent to Maple, King and northern Pine Streets.

RSG developed several possible new street alignments, cross section alternatives and phasing scenarios
for the project area. These were presented and discussed at a workshop held on 15 April 2010. This
workshop was attended by CEDO, the DPW and other City staff. The outcome of this meeting narrowed
the various options to three preferred alternatives. These three alternatives are presented here with
details comparing the potential traffic impacts and cost.

This alternative analysis considers potential phasing which would allow the City to do portions of the
network as opportunities arise and funding is made available. A primary emphasis will be on developing
alternatives that the City of Burlington can pursue initially with city resources.

This final project deliverable presents a set of three access/circulation alternatives for the Project Area,
described at a Conceptual Plan level, and an associated assessment of their transportation impacts,
infrastructure costs, and permitting requirements. A phasing plan is proposed to assist the City in
pursuing a short-term and long-term plan for a favored approach.
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Figure 1: Waterfront South Project Area
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Figure 2: Proposed Railyard Operations Accommodated by Waterfront South Access Alternatives

This project relied upon data collection and analysis conducted for the Southern Connector EIS and SEIS,
particularly with respect to environmental constraints and traffic volume information.

2.0 WATERFRONT SOUTH CIRCULATION ALTERNATIVES

The project team pursued a scenario planning approach when developing access alternatives. Three
scenarios were investigated:
1. Low Cost Scenario -- what access/circulation plan can be pursued most quickly with the lowest
infrastructure and permitting costs, which can then be used as a foundation for future
improvements?

2. Maximum Economic Impact Scenario -- which access/circulation plan can maximize future
economic development potential of the project area?

3. Transportation Efficiency Scenario -- which access/circulation plan provides the greatest
transportation mobility and safety benefits?

A total of seven street alternatives for these three scenarios were developed (Figure 3). These seven
alternatives covered a range of access options from low to high cost and low to high connectivity (Figure
4),

Final Report of the Waterfront South Access Project
Page 3

520



Figure 3: Table of Scenario Access Alternatives

Scenario Alternative

A Railroad service road from Pine Street
#1 Low Cost B Horseshoe Pine to Pine

© 3-leg intersection: horseshoe connecting to S. Champlain

D 4-leg intersection: horseshoe connecting to S. Champlain and Battery
#2 Max Economic Impact E Grid system
#3 Max Transportation Efficiency F Multimodal network
Hybrid of 2 & 3 G Hybrid grid + multimodal
Figure 4: Cost-Connectivity Matrix

LOW <------omomm oo oo CONNECLIVity - - - - - = oo -—-—-———-> High
A
B
C
D

High< -------=--COSt ==----=------>LOW

2.1 Cross-Sectional Alternatives

In addition, each alternative has cross-sectional options that can be applied for each street or to different
segments along a street. A total of six distinct cross-sections have been described, as follows:

1. Complete Streets (Figure 5)

2. Complete Streets without Median (Figure 6)

3. On-Street Parallel Parking (Figure 7)

4. On-Street Reverse Angle Parking (Figure 8)

5. Bicycle Boulevard-No Bike Lanes (Figure 9)

6. Bicycle Boulevard with Bike Lanes (Figure 10)

Over 3,300 feet of new streets, and over 6,600 linear feet of new street frontage, are proposed in the
three alternatives evaluated in this report.
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Figure 5: Complete Streets Cross Section

Complete Streets

Right of Way: 66’ (4 rods)
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Figure 6: Complete Streets without Median

Complete Street without Median
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Figure 7: On-Street Parallel Parking

On-Street Parking-Parallel

Right of Way: 66' (4 rods)
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Figure 8: On-Street Reverse Angle Parking

On-Street Parking- Reverse Angle

Right of Way: 66 (4 rods)

Roadway zone: 46"
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Figure 9: Bicycle Boulevard-No Bike Lane

Bicycle Boulevard-No Bike Lanes

Right of Way: 66’ (4 rods)

Roadway zone: 36"
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Figure 10: Bicycle Boulevard with Bike Lanes

Bicycle Boulevard-Bike Lanes
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2.2 Alignment Alternatives

The three alignment alternatives described below were selected by City and CCMPO officials at a
workshop held on 15 April 2010. Each alternative is a grid street system representing a high cost-high
connectivity approach to access. Each of the three alternatives is identical along several dimensions,
including the core street alignment.

Street connections are made to Battery from four Pine Street intersections:
= At Marble Avenue
= AtPine Place
= AtKilburn Street
= Atanew intersection aligned with the Bobbin Mill parking aisle.

All intersections at Pine Street would be stop-controlled on the minor approach. Access to the railyard
could be achieved via a private street extension from Pine Place (shown in all conceptual alignments) or
via an extension from Marble Avenue. The City may decide to emphasize the North/South Connector
Street with treatments favoring bicycle-pedestrian travel.

2.2.1 Alternative 1: Battery-to-Kilburn Grid Alignment

The conceptual plan for Alternative 1 is shown in Figure 12. In this alternative, all street alignments are
shown in blue and are assumed to have the same speed profile (25 mph). Figure 11 shows one potential
cross-sectional treatment for this alternative. An estimated 100 on-street parallel parking spaces would
be accommodated along the Battery-to-Kilburn block. No on-street parking would be provided on the
other streets given the Complete Street (without Median) cross-sectional treatment.

Figure 11: Potential Cross-Sectional Treatments for Alternative 1

Street-Block Cross-Sectional Treatment Speed Profile
— |Battery-to-Kilburn On-Street Parallel Parking 25 mph
2 |South Champlain Complete Street without Median 25 mph
= |Bobbin Mill Extension Complete Street without Median 25 mph
g N-S Connector Complete Street without Median 25 mph
= |Pine Place Complete Street without Median 25 mph
< |marble Complete Street without Median 25 mph
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Figure 12: Alternative 1 - Battery Kilburn Grid Allgnment
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2.2.2 Alternative 2: Battery-Kilburn with Slow Streets

The conceptual plan for Alternative 2 is shown in Figure 13. This alternative has an identical street
alignment to Alternative 1, but incorporates a street hierarchy of collectors and local streets. In
Alternative 2, the Kilburn-Battery connection is maintained as a 25 mph collector roadway while the
other minor streets are local streets with lower speed profiles due to narrower lanes, on street parking
and higher levels of pedestrian and bicycle activity (20 mph). Note that the assumption of a lower speed

profiles is partially dependent on the type of adjacent development that occurs, (i.e. those that generate
higher street activity).
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Figure 13: Alternative 2 —Battery-Kilburn Grid with Slow Streets
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As with Alternative 1, Alternative 2 provides an opportunity to build different cross-sections to each
street, as shown in Figure 14. This street plan would provide approximately 150 on-street parallel
parking spaces along Battery-to-Kilburn, South Champlain, and along the Bobbin Mill Extension.

Figure 14: Potential Cross-Sectional Treatments for Alternative 2

Street-Block Cross-Sectional Treatment Speed Profile
« |Battery-to-Kilburn On-Street Parallel Parking 25 mph
2 |South Champlain Bicycle Boulevard <=25 mph
= |Bobbin Mill Extension  Bicycle Boulevard <=25 mph
g N-S Connector Complete Street 25 mph
= |Pine Place Complete Street without Median <=25 mph
<|marble Complete Street without Median <=25 mph
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2.2.3 Alternative 3: Multi-Modal

Alternative 3 (Figure 15) maintains consistency with the street alignments proposed for Alternatives 1
and 2, but incorporates significant considerations for bus transit and potential integration of a streetcar
system within the historic rail alignment.

Implicit in Alternative 3 is an emphasis on bicycle and pedestrian modes. Unlike Alternatives 1 and 2, this
alternative specifies Battery-to-Kilburn as a lower speed Bicycle Boulevard. High quality pedestrian
facilities along the Battery-to-Kilburn alignment would connect directly to sidewalks leading to the
waterfront and to the Burlington Bike Path. Other streets in Alternative 3 would be posted at 25 mph but,
as with the other alternatives, could have a variety of cross-sectional treatments (see Figure 16).

Due to its high emphasis on non-automobile facilities, a10% reduction in traffic is assumed in the traffic
modeling.

Consideration of a North-South Waterfront Transit Alignment

An important element of Alternative 3 is incorporation of a north-south transit service, shown as a
dashed line in Figure 15. The concept of a north-south transit service extending along the waterfront has
been considered in a series of planning, scoping, and design studies along the Burlington Waterfront?.

While this service might be provided by conventional transit bus, such as what CCTA operates, the service
could be provided with alternative vehicles that are appropriately sized to the market for north-south
waterfront travel. It may be possible to accommodate an alternative vehicle in off-street alignments.
However, the conceptual plan for Alternative 3 assumes that this transit vehicle would use the street
system.

Potential Intermodal Center

Until recently, a Greyhound/Vermont Transit station occupied the Havey parcel at the southern end of
the project area. This parcel could house an intermodal facility that could interact with several other
modes:

1. APine-to-Battery streetcar alignment.

2. The north-south waterfront transit system.
3. Other CCTA service in the corridor.

4. Bicycle service, storage, rental.

The Havey parcel is well located for this function. An option for Alternative 3 would be to adaptively re-
use the building on the Havey parcel for the functions described above. Further, the Havey parcel fronts
on Pine Street and the recommended streetcar alignment recommended by the Burlington Streetcar
study (see below). Assuming that the existing building could be renovated to suit a north-south transit
service along with bicycle locker facilities and other transportation services, a lump sum estimate of
$150,000 would be assumed for this purpose.

Consideration of a Streetcar Alignment

The streetcar alignment shown in Figure 15 capitalizes on the existing historic rail alignment running
from Pine Street in a northwesterly direction toward Battery Street. This alignment does not match the
historic alignments (ca 1922) of Burlington Streetcars as depicted in the Burlington Streetcar Briefing
Report prepared for the Burlington DPW. Nor does this alignment exactly match that suggested within
the same report and described as follows:

! These include the Lower College Street Design Project and the Waterfront North scoping study.
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“The potential development pattern suggests a possible streetcar system connecting these
development areas in the inverted “L” pattern. The route would begin at the South End Transit
Center, continue in the Pine Street corridor to the waterfront area and then turn to the east to
connect with the downtown, UVM and FAHC, and possibly to an Exit 14 park-and-ride lot
depending on its route.”

The potential Pine-to-Battery streetcar alignment is intended to be suggestive of multimodal
opportunities within Alternative 3. Any further planning of this concept should be coordinated with the
ongoing Burlington Streetcar study.

Figure 15: Alternative 3 — Multi-Modal
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! Briefing Report: The Potential for Enhanced Transit Service in Burlington, DRAFT. 5 January 2010.
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Figure 16: Potential Cross-Sectional Treatments for Alternative 3

Street-Block Cross-Sectional Treatment Speed Profile
o |Battery-to-Kilburn Bicycle Boulevard <=25 mph
2 |South Champlain On-Street Parallel Parking 25 mph
= |Bobbin Mill Extension On-Street Parallel Parking 25 mph
g N-S Connector Complete Street 25 mph
= |Pine Place Complete Street withouth Median 25 mph
< Marble Complete Street withouth Median 25 mph

This street plan would provide approximately 150 on-street parallel parking spaces along Battery-to-
Kilburn, South Champlain, and along the Bobbin Mill Extension.

2.3 Commonalities of the Alignment Alternatives

Each of the three final alternatives evaluated in this project have several important common features.
While cross-sectional treatments can vary from place to place, the overall alignments of new streets are
identical. As a result, several other items are also common to all alternatives:

1. Right-of-way acquisition. Each of the three access alternatives has significant right of way
impacts in the study area. New street alignments are assumed to have 66-foot rights-of-way,
matching those of Pine Street and South Champlain Street.

Where streets are aligned along existing property boundaries, it is assumed that half of the right-
of-way is supplied by each of the two adjacent properties. Right-of-way acquisition costs are
based on the per acre assessed valuation of land from the City of Burlington Grand List. The
affected properties are shown in Figure 17.

Figure 17: Estimated Right-of-Way Acquisition for All Alternatives

Impacted Parcel New Street Linear Feet of New Street Acquisition Area (sf) ROW Cost
Bobbin Mill Bobbin Mill Lane 315 20790 $151,858
City of Burlington Shared Boundary with Havey 295 9735 $0
City of Burlington N/S Connector 310 20460 $0
Havey Marble Avenue Extension 260 17160 $25,995
Havey Shared Boundary with Lasmos 295 9735 $14,747
Havey Pine Place Extension 275 18150 $27,495
Independent Food Bobbin Mill Lane Extension 188 12408 $93,240
Parkview at Ticonderoga (Curtis Lumber) N/S Connector 130 8580 $96,946
Parkview at Ticonderoga (Curtis Lumber) Kilburn Street 420 27720 $313,210
State of VT AOT Rail Unit Battery Street Extension 970 64020 $0
State of VT AOT Rail Unit South Champlain Extension 160 10560 $0
$723,492

The Burlington Street Department property is also affected by a new street referred to herein as
the N-S Connector. The conceptual alignments indicate the construction of a new street that
would go through the existing Street Department building.

2. Building Acquisition/Demolition: Some recommended street alignments (e.g. Pine Place
extension and a new street from S. Champlain to the Battery St. Extension) are only possible if
existing buildings are demolished. The cost for building purchase is based on the assessed value
of the building from the City of Burlington Grand List. Building demolition is included in each
alternative.
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Figure 18: Estimated Building Acquisitions Costs or Other Damages for All Alternatives®

Building Building
Impacted Parcel New Street Acquisition Cost  Other Damages Demolition Cost
Bobbin Mill Bobbin Mill Lane $100,000
City of Burlington N/S Connector $20,000
Havey Pine Place Extension $186,500 $15,000
Independent Food Bobbin Mill Lane Extension $4,186,200 $25,000
$4,372,700 $100,000 $60,000

Municipal infrastructure. It is assumed that stormwater and municipal water and sewer will
serve each street in the newly served area. As the street alignments are identical, the municipal
infrastructure is identical for each alternative.

Permitting. The following are the types of resources that are potentially impacted and may
require permits.

= Flood Zones

= Archaeological Resources

= Historic Resources

= Hazardous Waste Sites

= Public Lands

The following permits may need to be acquired for any of the alternatives:
=  Act250

= 401 Water Quality

= 404 Corp of Engineers Permit

= Stormwater Discharge Permit

Intersection costs. A total of seven new intersections are included in the proposed grid street
alignments. These intersections are:

= Pine/Marble

= Pine/Pine Place

»  Pine Place/N-S Connector (new street)
= N-S Connector/Kilburn

=  Pine/Kilburn (new 4-leg intersection)

= S.Champlain/Battery St. Extension

» Bobbin Extension/Battery St. Extension.

The costs for curb ramps, lighting, signing, and controlling each intersection are common to all
alternatives. The cost of constructing the intersection travel way is incorporated into the linear
foot costs of the street cross-section (e.g. see Figure 27-Figure 29).

Base Improvements. “Base Improvements” have been assumed for each alternative. These base
improvements are:

a. The road accessing the Vermont Railway commercial yard is private and not open to the
public.

A lump sum of $100,000 in damages is assumed for converting the on site Bobbin Mill circulation to a public street.

Final Report of the Waterfront South Access Project
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b. A new parking structure could be sited at the southerly extent of Lower Battery Street,
accessible from Lower Battery and/or from South Champlain Streets. A parking
structure (see Figure 31) at this location would be consistent with the general
development direction established by the City to minimize parking west of the railroad
tracks. This proposed structure would be approximately 500 feet, or a 2-minute walk,
from Perkins Pier and the Burlington Bike Path. The structure would occupy the
triangular footprint of the parking lot currently on the western side of the Independent
Food building. Given the site constraints, approximately 70 vehicles could be
accommodated per parking level. A 3-level garage would accommodate over 200
vehicles, and could be constructed for an estimated cost of $6.4 million.

c. Appropriately designed sidewalks and pathways would lead from the parking structure
to the waterfront area, crossing the railroad tracks along Maple Street.

7. Miscellaneous Costs. Costs such as permit acquisition (1%), engineering design (15%),
mobilization (7.5%), construction management and contingency (25%) are common to all
alternatives.

3.0 TRANSPORTATION PERFORMANCE OF ALIGNMENT ALTERNATIVES

Each alternative was evaluated for its transportation performance relative to the No Build condition. To
evaluate transportation performance a traffic microsimulation model has been developed for the
Waterfront South Access project using Paramics (Version 6.6). This model uses a microsimulation
method where discrete vehicles are assigned routes based on an estimate of traffic volume from one
geographic zone to another. Origins and destinations (OD) to and from each zone are estimated using a
variety of methods, and compared against future traffic volumes as provided by the Champlain Parkway
FSEIS. Calibration of this model is described in the Task 2 memorandum dated 7 April 2010.

This type of model is well suited to an alternatives analysis. As new roadways and intersections are
developed, the model determines the expected new travel flow (where links are added) or change in flow
(where lanes or other modifications are made). Other elements of transportation performance such as
travel time, queuing, and congestion, are also based on model output.

Transportation performance has been measured using multiple runs of the microsimulation model for
the Base Case (2018 PM No Build) and the 3 Alternatives. The following model output is provided:

1. PM Peak Hour Traffic Volumes

2. Origin-Destination Travel Times, Pine Street Corridor and Pine-to-Battery
3. Level of Service
4,

Queues

3.1 Peak Hour Traffic Volumes (2018 PM Peak Hour)

Figure 19-Figure 22 show the estimated traffic volumes for the 2018 PM peak hour for the project area
under No Build and Alternative conditions.

For the base case No Build (Figure 19) traffic is calibrated to conditions estimated in the Champlain
Parkway FSEIS. As a result, congestion is projected to be similar to that reported in the FSEIS.

Each of the alternatives is successful in inducing significant north-south travel flow, as evidenced by the
increased northbound and southbound vehicle flow at Battery/Maple when compared to the No Build.
Access to and from Pine Street within each alternative varies. The microsimulation model has limitations
in determining the precise turning volumes at each new Pine Street intersection. In reality, the City can
encourage or discourage vehicle use at one intersection or another based on key design features that a
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microsimulation model may not be sensitive to. For this reason, the exact Pine Street portal that traffic

enters or exits is less critical than the overall southeast-northwest travel flow.

Figure 19: 2018 PM Peak Hour No Build Traffic Volumes for the Project Area
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Traffic volumes for Alternative 1 show significant changes (when compared to the No Build) at Pine/King
(approximately 150 fewer vehicle trips overall for the intersection), Battery/Maple (approximately 160
more vehicle trips overall for the intersection), Maple/S. Champlain (approximately 150 fewer vehicle
trips overall for the intersection), and most significantly at Pine/Maple (approximately 600 fewer vehicle
trips overall for the intersection). Access to and from Pine Street is heaviest at Kilburn and Marble.
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Figure 20: 2018 PM Peak Hour Traffic Volumes for the Project Area, Alternative 1
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Alternative 2 shows a preferred use of Kilburn Street as the main portal to the Waterfront South area

from Pine Street. Intersection-level differences between Alternative 2 and the No Build are very similar to
the differences described for Alternative 1 with the exception of Maple/S. Champlain showing a reduction
of nearly 300 vehicle trips when compared to the No Build.

Figure 21: 2018 PM Peak Hour Traffic Volumes for the Project Area, Alternative 2
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Alternative 3 shows the largest intersection-level volume changes of all alternatives. Travel demand for
alternative modes is assumed to be higher for Alternative 3 due to the emphasis on multi-modal

investments. Peak hour traffic volume reductions exceed 200 vehicles at Pine/King and Maple/S.
Champlain and are nearly 700 vehicles at Pine/Maple when compared to the No Build.
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Figure 22: 2018 PM Peak Hour Traffic Volumes for the Project Area, Alternative 3
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3.2 Travel Time Comparison

Using the microsimulation model we are able to estimate average travel times for specific origin-

destination pairs within the project area. Figure 23 shows two origin-destination pairs that have been
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compared for each alternative against the Base Case No Build. In one instance, travel time between Pine
Street at the southern and the northern portion of the project area is measured. In the other instance,
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comparison of travel time between southern Pine Street and Battery Street at the northern end of the
project area is measured and compared.

Figure 24 shows the differences between the Baseline and the three Alternatives. In three of the four
cases, the alternatives are significantly better at reducing travel time and congestion in the project area.

In the fourth instance, southbound along Pine Street, the alternatives are only marginally better than the
Baseline. This is due to the relatively few southbound left turns off of Pine Street in the Baseline. Left
turns off of Pine Street, in the southbound or northbound direction, can back up thru-traffic due to the
lack of left turn storage lanes and left turn phasing at the traffic signals. Translocating northbound left
turns to other intersections, as is done in all Alternatives, has a significant impact on northbound travel
movement. Since the Alternatives have minimal impact on southbound flow, there is a correspondingly
minor impact on southbound travel time.
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Figure 24: Travel Time Performance, Base Case (No-build) and Three Alternatives
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3.3 Peak Hour Level of Service and Queues (2018 PM Peak Hour)

Figure 25 shows the Level of Service, volume to capacity ratio (v/c), and queue results